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It is noted that at block 1352, collisions are created to 
force switch 1328 to back-off from transmitting when the 
From-Local buffer is full. 

It is also noted that if the address of a packet received at 
the ring-in port is not in either the Local CAM or the Ring 5 
CAM, that the packet is "broadcast" to the both the local 
ports and the ring-out port since neither gate 1320 nor gate 
1324 would be disabled based on the output of decisional 
blocks 1316 and 1318. 

10 

CONCLUSION 

Although specific embodiments have been illustrated and 
described herein, it will be appreciated by those of ordinary 
skill in the art that any arrangement which is calculated to 15 
achieve the same purpose may be substituted for the specific 
embodiments shown. This application is intended to cover 
any adaptations or variations of the present invention. For 
example, ring switches of the type described herein can be 
interconnected to form a ring using any appropriate method 20 
for transmitting data between switches. This includes with- 
out limitation, wireless, wired, printed wire, semiconductor 
vias, optical fiber and other transmission techniques. Fur- 
ther, the various steps of the methods described herein can 
be implemented in software, firmware, or hardware. Further, 25 
embodiments of the present invention include a single 
integrated circuit that is designed to perform the various 
functions described above. Alternatively, a modified con- 
ventional switch can be used with additional circuitry as 
shown, for example, in FIGS. 5, 8, 12 and 13. Further, the 30 
various techniques described for identilying packets that 
have traveled around the ring network can be used with ring 
switches that use either one bi-directional ring port or ring-in 
and ring-out ports. Further, the local ports can be other than 
Ethernet ports, as long as they contain a source address, 35 
destination address and data payload. It is also noted that 
varieties of memory devices other than CAMs can be used 
to implement the address tables according to the teachings of 
the present invention. The various aging methods described 
throughout the specification can be used with any of the 40 
embodiments. Further, other well known aging methods can 
be substituted in place of the described methods without 
departing from the spirit and scope of the present invention. 
Further, it is understood that each of the embodiments will 
work with either a single address table for a ring switch or 45 
with multiple address tables. It is hirther understood that in 
each of the embodiments described above any one or more 
of the hop counter, switch identification signal or looking for 
a source address in an address table for a local port can be 
used to remove packets that have traveled full circle around 50 
the ring. In every case that a FIFO, CAM or other storage 
device is specified above, it is noted that a random access 
memory could be used with pointers to individual buffers or 
locations. Additionally, a variety of services can be provided 
over the ring network by prepending, postpending or includ- 55 
ing or postpending identifiers or "tags" to packets trans- 
ported by the network. For example, services such as virtual 
local area networks (VLANs), quality of service (QOS) and 
other services can be implemented through the use of such 
tags. 60 

What is claimed is: 

1. A ring network for transporting data packets between 
network devices, the ring network comprising: 

a number of ring switches, each ring switch having at least 65 
one ring port, at least one local port and at least one 
table that self learns which network devices are asso- 



ciated with each port of the ring switch based on a 
selected source identifier from the packets processed by 
the ring switch; 

the at least one ring port of each ring switch being coupled 
to a ring port of another ring switch in the ring network; 

wherein the ring switch switches data packets between its 
ring and local ports to direct the data packets to 
specified network devices associated with the at least 
one local port of the ring switches in the ring network; 
and 

wherein the ports of the ring switches are configured such 
that data packets received at the at least one ring port 
and the at least one local port that are not destined for 
a network device associated with the at least one local 
port of the ring switch are switched to another ring 
switch on the ring network based on the at least one 
table. 

2. The ring network of claim 1, wherein the selected 
source identifier comprises a media access control (MAC) 
address. 

3. The ring network of claim 1, wherein the selected 
source identifier comprises an Internet Protocol (IP) address. 

4. The ring network of claim 1, wherein the selected 
source identifier comprises at least a portion of a hierarchical 
address. 

5. The ring network of claim 1, wherein die selected 
source identifier comprises a port number of a universal 
datagram protocol. 

6. The ring network of claim 1, wherein the selected 
source identifier comprises a combination of two or more 
identifiers at die same or different protocol levels for the data 
packet. 

7. The ring network of claim 1, wherein local ports or 
selected devices on selected local ports of selected ring 
switches are associated with a common identifier. 

8. The ring network of claim 7, wherein the common 
identifier is prepended, postpended, or included in packets. 

9. The ring network of claim 8, wherein the ring switch 
removes the common identifier before transmitting the 
packet out the local port. 

10. The ring network of claim 1 wherein the ring switches 
prepend, postpaid or include an identifier to packets that are 
to be multicast to a number of network devices. 

11. A ring switch for a ring network, the ring switch 
comprising: 

at least one ring port that is coupleable to transport data 
packets in a ring network; 

at least one local port that is coupleable to at least one 
local area network or device; 

at least one table that identifies network devices associ- 
ated with each port of the ring switch; and 

wherein data packets received at the at least one ring port 
that are not destined for a network device associated 
with any of the at least one local ports of the ring switch 
are switched to another ring switch coup led to the at 
least one ring port based on the at least one table 
without the use of a token or encapsulating the packet. 

12. The ring switch of claim 11, wherein the selected 
source identifier comprises a media access control (MAC) 
address. 

13. The ring switch of claim 11, wherein the selected 
source identifier comprises an Internet Protocol (IP) address. 

14. The ring switch of claim 11, wherein the selected 
source identifier comprises at least a portion of a hierarchical 
address. 



EXHIBIT B 



US 7,065,095 B2 



25 



26 



15. The ring switch of claim 11, wherein the selected 
source identifier comprises a port number of a universal 
datagram protocol. 

16. The ring switch of claim 11, wherein the selected 
source identifier comprises a combination of two or more 5 
identifiers at different protocol levels for the data packet. 

17. The ring switch of claim 11, wherein local ports or 
selected devices on selected local ports of selected ring 
switches are associated with a common identifier. 

18. The ring switch of claim 17, wherein the common lo 
identifier is prepended, postpended, or included in packets. 

19. The ring switch of claim 18, wherein the ring switch 
removes the common identifier before transmitting the 
packet out the local port. 

20. The ring switch of claim 11, wherein the ring switches 15 
prepend, postpend or include an identifier to packets that are 

to be multicast to a number of network devices. 

21. A ring switch for a ring network, the ring switch 
comprising: 

at least one ring port that is coupleable to transport data 20 
packets over a ring of ring switches; 

at least one local port that is coupleable to at least one 
local area network or device; 

at least one table that stores the identifiers of network 
devices associated with the at least one ring port and the 25 
at least one local port; 

wherein the ring switch allows data packets received at 
the ring port to be retransmitted out the ring port of the 
switch so that data packets can be forwarded on to other 
ring switches in the ring network based on the at least 30 
one table; and 

a circuit associated with the at least one ring port that 
removes incoming data packets that have a source 
identifier that corresponds to a network device associ- 
ated with the at least one local port of the switch. 35 

22. The ring switch of claim 21, wherein the selected 
source identifier comprises a media access control (MAC) 
address. 

23. The ring switch of claim 21, wherein the selected 
source identifier comprises an Internet Protocol (IP) address. 40 

24. The ring switch of claim 21, wherein the selected 
source identifier comprises at least a portion of a hierarchical 
address. 

25. The ring switch of claim 21, wherein the selected 
source identifier comprises a port number of a universal 45 
datagram protocol. 

26. The ring switch of claim 21, wherein the selected 
source identifier comprises a combination of two or more 
identifiers at die same or different protocol levels for the data 
packet. 50 

27. The ring switch of claim 21, wherein local parts or 
selected devices on selected local ports of selected ring 
switches are associated with a common identifier. 



28. The ring switch of claim 27, wherein the common 
identifier is prepended, postpended, or included in packets. 

29. The ring switch of claim 28, wherein the ring switch 
removes the common identifier before transmitting the 
packet out the local port. 

30. The ring switch of claim 21, wherein the ring switches 
prepend, postpend, or include an identifier to packets that are 
to be multicast to a number of network devices. 

31. A ring switch for a ring network, the ring switch 
comprising: 

a ring-in port that is coupleable to receive data packets 

from the ring network; 
a ring-out port tat is coupleable to provide data packets to 

the ring network; 
at least one local port that is coupleable to a local area 

network; 

at least one table to track the a selected identifier of 
network devices associated with the ports of the ring 
switch; and 

wherein the table associates the selected identifier of 
network devices with the ring-out port when data 
packets are received at the ring-in port. 

32. The ring switch of claim 31, wherein the selected 
identifier comprises a media access control (MAC) address. 

33. The ring switch of claim 31, wherein the selected 
identifier comprises an Internet Protocol (IP) address. 

34. The ring switch of claim 31, wherein the selected 
identifier comprises at least a portion of a hierarchical 
address. 

35. The ring switch of claim 31, wherein the selected 
identifier comprises a port number of a universal datagram 
protocol. 

36. The ring switch of claim 31, wherein the selected 
identifier comprises a combination of two or more identifiers 
at the same or different protocol levels for the data packet. 

37. The ring switch of claim 31, wherein local ports or 
selected devices on selected local ports of selected ring 
switches are associated with a common identifier. 

38. The ring switch of claim 37, wherein the common 
identifier is prepended, postpended, or included in packets. 

39. The ring switch of claim 38, wherein the ring switch 
removes the common identifier before transmitting the 
packet out the local port. 

40. The ring switch of claim 31, wherein the ring switches 
prepend, postpend or include an identifier to packets that are 
to be multicast to a number of network devices. 



